Steroid hormones have wide-ranging organizational, activational and protective actions in the brain. In particular, the organizational effects of early exposure to 17␤-estradiol (E2) and glucocorticoids are essential for long-lasting behavioral and cognitive functions. Both steroid hormones mediate many of their actions through intracellular receptors that act as transcription factors. In the rodent cerebral cortex, estrogen receptor mRNA and protein expression are high early in postnatal life and declines dramatically as the animal approaches puberty. An understanding of the molecular mechanisms driving this developmental regulation of gene expression is critical for understanding the complex events that determine lasting brain physiology and prime the plasticity of neurons. Gene expression can be suppressed by the epigenetic modification of the promoter regions by DNA methylation that results in gene silencing. Indeed, the decrease in ER␣ mRNA expression in the cortex during development is accompanied by an increase in promoter methylation. Numerous environmental stimuli can alter the DNA methylation that occurs for ER␣, glucocorticoid receptors, as well as many other critical genes involved in neuronal development. For example, maternal behavior toward pups can alter epigenetic regulation of ER␣ mRNA expression. Additionally perinatal stress and exposure to environmental estrogens can also have lasting effects on gene expression by modifying DNA methylation of these important genes. Taken together, there appears to be a critical window during development where, outside factors that alter epigenetic programming can have lasting effects on neuronal gene expression.
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Introduction
Steroid hormones play a crucial role in coordinating many neuroendocrine events that control sexual development, sexual behavior and reproduction. 17␤-estradiol is the primary biologically active form of estrogen and in rodents, it is critical for sexual differentiation of the brain (see review by (McCarthy, 2008) ). For example, estradiol organizes neural circuits and regulates apoptosis of neurons leading to long-term differences in the male and female brain (Toran-Allerand, 1976; Anderson et al., 1986; Rhees et al., 1990) . Many of the physiological effects of estrogen are mediated primarily by two intracellular receptors, ER␣ and ER␤ (Green et al., 1986; Koike et al., 1987; White et al., 1987; Kuiper et al., 1996; Mosselman et al., 1996) . Both ER␣ and ER␤ are expressed in neurons and glia (Donahue et al., 2000; Chaban et al., 2004) during development (Shughrue et al., 1997; Osterlund et al., 2000a,b; Gonzalez et al., 2007; Prewitt and Wilson, 2007) . Estrogen action in the cortex may play a role in regulating learning and memory (McEwen and Alves, 1999; Simpkins and Singh, 2008) and contribute to sex differences observed therein. Glucocorticoids also play an important role in establishing the neonatal brain's life-long response to stress. In particular glucocorticoid receptor (GR) expression in the hippocampus and amygdala are crucial for regulating stress and anxiety (Herman et al., 2012) . Thus, an understanding of the regulation of steroid hormone receptors in non-reproductive brain regions such as the cortex and hippocampus is a critical, yet understudied area. In this manuscript we will review some of what is known about the mechanisms of normal developmental regulation of ER␣ mRNA as well as factors that can disrupt this regulation of ER␣ and GR.
The regulation of gene expression by epigenetic modification is an emerging mechanism for controlling neuronal gene expression (for review see (Takizawa and Meshorer, 2008) and (Mehler, 2008) . Epigenetic modification of chromatin involves changes to DNA bases and the associated proteins in the absence of changes in the DNA sequence. Epigenetic modifications can include histone acetylation, histone methylation and DNA methylation (Wolffe, 1998) . All of these modifications can contribute to lasting changes in gene
